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Poultry Quantitative peR Analytcal Summary
Janua 21,2008

Overvew:

The objective of ths project was to quatify the number of poultr-specific Brevibacteria

biomaer gene copies contained in water, soil, and/or litt samples using quatitative polymerase
chai reaction (qPCR). The client is Cam, Dresser and McKee. Table 1 describes the sample matr
and the condition of the samples upon arval to the anytca1laboratory.

Table 1. Descnotion 0 samoles an vo ume or ma te or extraction.
Matri Condition Volume Fitered (mL) or

SamDle ID Date SamDled Received/Observations Mass Extracted (it;
16861-7-20-06 Waten-ZO-06 Cold/otte inta 250
BLFOSP-6-7-06 Water/6-7-06 Cold/ottle inta 500
BS-HF22A-5-2-07 Water/5-2-07 Cold/ottle intat 500
BS-11F22-SW -8-Z4-05 Water/8-24-05 Cold/otte inta 500
ELMSPRQ-6-28-06 Water/6-28-06 Cold/otte inta 500
EOF-07-230-4-24-7 Water/4-24-07 Cold/otte intact 200
EOF-07-232-4-24-07 Water/4-24-07 Cold/otte inta 100
EOF-259-4-13-07 Water/4- I 3-07 Cold/ottle intact. 20
EOF9-6-8-05 Wate/6-8- I 5 Cold/otte inta 500
EOF-oI-6-17-06 Water/6-17-06 Cold/otte inta 50
EOF-06-18-06 W ater/6- 18-06 Cold/otte intat 100
EOF-SPRD-26-4-25-06 Water/4-25-06 Cold/otte intat 100
EOF-SPREAD-025-5-4-06 Water/5-4-06 Cold/otte inta 100
EOF -SPREAD-26-01 -4-29-06 Water/4-29-06 Cold/tte inta 100
EOF -SPREAD-S9-01 -4-29-06 Water/4-29-06 Coldltte intat 100
GPGW-20-6-11-30-6 Water/II -30-06 Coldltte intac 50
GPGW-48-7-IZ-I-06 Water/I 2- I -06 Cold/tte inta 50
GW -Choats-Ol Water Cold/tte inta 1000
GW-JONES-OIZ311 Water Cold/otte inta 500
GW-McCOY-012212 Water Cold/otte inta 500
HESTENSPI -6-8-06 Water/6-8-06 Cold/tte inta 500
HFS-02-S- I 0-06 Water/S- I 0-06 Cold/botte inta 200
HFS-02-lNlTlA-4-29-06 Water/4-29-06 Cold/otte intat 400
HFS02Libby-6- IS-OS Water/6-15-05 Cold/otte inta 500
HFS04-BFI -01 -6- 15-06 Wate/6- is-os Cold/tte intact 400

Cold/ottle intat, label

¡ HFS05A-9-13-05 Water/9-13-0S
missing, sample il

250i assumed frm lab and
i

field note descption
HFS05-BFI-OI-6-15-06 Water/6-1S-06 Cold/tte inta 400
HFSOS-BFI-7-12-05 Watern-12-05 Coldltte inta 550
HFS I 4-BF2--01 -8- 1-06 Water/8-1-06 Cold/botte inta 250
HFS-14PEAK-4-7-06 Water/4-7-06 Coldltte intat 2S0
HFS 16-8-14-05 Water/8-14-06 Coldltte inta 300
HFS 16-9-1 S-OS Water/9- I 5-06 Coldltte inta 300
HFSI6-BF1-7-12-05 Watern-12-OS Coldltte inta 300
HFS 16-BF2-03-8-27-OS Water/8-27-05 Coldltte inta 2S0
HFS20-BF2-01-8-1-06 Water/8-1-06 Coldltte intac 250 -

f 1 d fi re fi DNA
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Matrix Condition Volume Fitered (mL) or
Sample ID Date Sampled ReceivedObservtions Mass Extacte (2)

Cold/otte inta, label

HFS22-9- 1 5-05 Wate/9-1S-05 missing, sample il
250

assumed from lab and
field note descption

HFS22A-6-15-05 Wate/6-15-05 Cold/otte inct 500
HFS22-BFI-OI-6-1S-06 Wate/6- 15-05 Cold/otte intact 400
HFS22-BF2-01 -8- 1-06 Wate/8-1-06 Cold/otte intact 300
HFS23-7-16-0S Waten-I6-0S Cold/otte intact 250
HFS23-7-23-05 Waten-23-05 Cold/otte intact 500
HFS-28A-5- 10-06 Wate/5-10-06 Cold/otte inta 150
HFS-29PEAK-4-7-06 Water/4-7-06 Coldltte inta 250

i LAI5SP2-7-II-06 Waten-l1-06 Cold/tte intat 250
i LALI6-GW1-7-18-06 Watel7 - 1 8-06 Cold/otte intact 250

l-rvSPll-6-28-06 Wate/6-28-06 Cold/otte intat 150
l-lC-04-O-01-5-16-06 Wate/5-16-06 Cold/ottle inta 500
LlC04-01 -9-26-06 Wate/9-26-06 Cold/otte inta 250
LOC-O 1 -4-7-06 Water/4-7-06 Cold/otte inta 250
Osbom-7-20-06 Waten ~20- Cold/ottle intat 250
RS-03-01-7-12-06 Waterl7-12-06 Cold/ottle intact 350
RS-I09A-5-2-07 Water/5-2-07 Cold/otte intac 500
RS-122-050307A Wate/5-3-07 Coldlbotte intact 500
RS-127-BIO-8-11-06 Wate/8-11-06 Cold/otte intact 350
RS-233-5-21-07 Water/5-21 -07 Cold/otte intact 250
RS-3-01-5-15-06 Water/5-15-06 Cold/tte inta 500
RS-3-01-8-24-05 Water/8-24-05 Coldltt1e inta 500
RS-3l-BIO-8- 1 6-06 Water/8-16-06 Coldltte intact 250
RS-386A-5-2-07 Water/5-2-07 Cold/otte inta 500
RS-399A-5-2-07 Water/5-2-07 Cold/otte inta 250
RS-433A-5-2-07 Water/5-2-07 Cold/otte inta SOO

llS-574-BIO-8- 1 0-06 Wate/8- 1 0-6 Cold/otte intat 200
RS-577-BIO-8-11-06 Wate/8-11-06 Cold/otte inta 350
RS-578A-5-2-07 Water/5-2-07 Cold/ottle intat 500
RS-625-BIO-8-10-06 Water/8-10-06 Cold/otte inta 500
RS-630-BIO-8- 11-06 Water/8- 11-06 Coldlbotte inta 250
RS-902-5-1-07 Water/5-1-07 Cold/ottle inta 500
RS-BALLA-5-5-06 Water/5-5-06 Cold/ottle inta iSO
SP-JONES-012307 Water/l 2-3-07 Coldlttle intact 500
Sord-52-4-25-06 Wate/4-25-06 Cold/otte intact 100
ZPEOF-001-4-25-06 Water/4-25-06 Coldlttle intact 100
ZPEOF -30-25-06 W ater/4~25-06 Cold/tte inta 150
HFS08A-615-05 Water/6-15-5 Coldltte intact 500
RS- I 22A-5-3-07 Water/5-3-07 Cold/otte intact 500
Mar Gu-7-25-06 Watern-25-06 Cold/otte intact 250
RS-3~ I -9-25-06 Waterl9-25-06 Cold/otte intact 250
RS-340BIO-8-15-06 Water/8- 15-06 Cold/otte intact 250
RS-43-BIO-8- I 0-06 Water/8-10-06 Cold/ottle intact 400
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The samples arved in good condition at 4cC. Al saples were received with 24 hour of sample
collecton. Upon arval the saples were filtered and frozen for stge at -80cC until the DNA extraction
was performed. FolloWig DNA extrction, the samples were first subjected to polymerae cha reaction
(PCR) using universal bacterial probes in order to veri amplifiable DNA was present in the samle. In
addition, for the L6S r~A gene, a "nested" qPCR approach can be applied in which the unversal bacterial
PCR-amplified DNA is used as the template in a qPCR reaction. Although the results from the nested qPCR
canot be quatified per se, they ca be used to lower the detect limit for the qPCR in order to determe if
the poultr-specific Breibactera biomaker gene is present at concentrations lower th the method detect
lit (ML) using the groundwater DNA extctions. The results of these studies ar describe here.

Method:

DNA Exaction. For soil and/or litter samples, DNA was extracted from 0.25 g of soil or littr using
the FastDNA~SPIN~ Kit for soil protocol. For surace wate shpped to the laboratory, between 100 and
1,000 mL of groundwater was filtered thugh a 8upor-200, 0.2 ¡. filter. The fiters were frozen at -80CC
and then shattered. Next, each sample tue was amended with 2 mL of DNA-free water, vortexed vigorously
for 15 miutes, and the liquid volume was partioned into DNA extrction tubes. DNA extrctions were
performed using the FastDNA~SPIN~ Kit for soil according to the maufactuer's intrctons. Al DNA
extractions were cleaned using an ethol precipitation method. Communty DNA was eluted in nuclease-
free water (50 ilL) and stored at -20cC.

Amplifation of Bacteria. The PCR was used to amplify nearly full-lengt 16S rDNA genes from

Bacteria. Each 25-ii PCR reaction included 1 X PCR buffer, 1.5 ro MgClz, 0.5 ¡. each 8F forward and
907R reverse prier, 1 u/50uL Taq DNA polymerase, 0.2 ro dNT, 1 iiL template DNA, and 20 ii

molecular-grade wate. Amlification was performed on a MJ Reseach Peltier Gradient thermocyc1er using
the following regime: 94cC (S mi) followed by 30 cycles of94cC (1 mi), 53.SoC (1 miD). and 72°C (1 mi.
50 sec). The rection was fished with an additional 7 miutes at noe. PCR products were examned by .1
ultrviolet (U light in a 1% agarose gel stained with ethdium bromide to conf specificity of the

amlification reactions.

Sepharose Cleanup. Any sample not amplifyng in the PCR was processed though a Sepharose
CL-4B (Sigm-Aldrch) size exclusiOn gel chrmatogrphy cleanup. Briefly, the micro-bio spin colum
(Bio-Ra) were packed with sterile 8epharose CL-4B and washed with Tris-HCI bufer (pH 8). The sample
was added to the packed gel colum and eluted by sping in a micro-ntrfuge.

Detecton of a Poultr Specifc Brevihacteria Biomarker. The qPCR methods for assessing the 168
rRNA gene are very senitive in detectig specific DNA fragments. The detection limit for the methods used
is approxitely 6 gene copies per ii of the DNA extrction. Biomaer DNA was cloned into a plad
and was used as th source of the qutitative stadads used in the anysis. Plasmid DNA contag the
taet 16S rRNA gene frm the poultr-specific Brevbacteria biomaker was purfied and quatified
fluoroiietrcally. Based on the known size of the plasmid and inert DNA concentrtions wer converted to
inser copy numbers. A diution seres spanng seven orders of magntude was generated using known
concetrtions of each plasmid. Amlification and detetion of the DNA was ~ormed using the MJ
Chromo-4 System. The acceptace crteon for the stada cure is a linea R2 value of greater th 0.995.

To determe qPCR results, sample DNA diluted to a fi concentrtion of 15 ng/5 ii DNA was
combined with following reagents to reah a fial concetrtion of iX SYBR Green Maste Mix and 0.5 ii
157F and 127R prier and water to reach 20 ii and 5 ii, repectively, of dilute sample DNA.
Amplification was pedormed on the MJ Reseach PTC-2004 therocylcer using the followi regime: 50°C

(2 mi), 95°C (15 mi), 40 cycles of95cC (30 sec), 60°C (1 mi), plate read and 50°C (5 min). The meltig
cure was detenned using the followig protocol: heat from 60°C to 90cC, by 0.1 °C increments, holdig
for 5 seconds before readig the fluorescence of the samples.
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Neste qPCR results were determed by purfying the PCR products using the QIAquick peR
Pufication Kit, as per the maufactuer's protol, and then rung the purfied samples thugh qPCR, as
described above.

QA/QC Rl!uiremellts To determe if and where potentil contation or inteerence occured
durg sample processin, positives and reagent bla or negatives and matrx spikes of the PCR and qPCR
samples were prepared. A positive contrl consistig of pure DNA (kown to amplify by specifc DNA
priers) was used for the PeR and qPCR proCedur. A matr spike consistig of pure DNA (kown to
amplify by specific DNA primers) was used for the PCR and qPCR procedur. Negative controls consisted of
wate-onl bla for the PCR and qPCR procedure. The qPCR reactions were ru in trplicate for each

sample to detee the reproducibility of the method.
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